Introduction
The Newton-Leibniz calculus (see [1] ) have the important applications in viscoelasticity [2] . The Newtonian dashpot element, proposed in 1701 by Newton, is given as follows [3] :
where γ is the viscosity of the material, constitutive equation for the Kelvin-Voigt model can be given as follows [5, 6] :
where γ is the viscosity of the material, ζ is the elastic modulus of the material. The constitutive equation for the Burgers model can be reported as follows [7] : can be given as follows [8] : Recently, as an extended version of the Newton-Leibniz calculus, the calculus with respect to another function was reported in [10] . The main goal of the paper is to structure the mathematical models in anomalous viscoelasticity containing the derivatives with respect to another function. The structure of the paper is designed as follows. In Section 2, we introudce the concepts of the derivatives and integrals with respect to another function. In Section 3, the mathematical models in anomalous viscoelasticity is discussed in detail. The applications in the complex materials are considered in Section 4. Finally, the conclusion is presented in Section 5.
Calculus with respect to another function The Newton-Leibniz calculus
The Newton-Leibniz derivative is defined as [1] ( ) ( ) ( ) ( ) ( ) ( ) ( )
The Newton-Leibniz integral is defined as [1] ( ) ( ) ( )
The relations between them are given as [1] ( ) ( )
and
Calculus with respect to another function
a t b −∞ ≤ < < ≤ +∞ ). The derivatives and integrals with respect to another function are presented as follows.
The derivative with respect to another function is defined as [10] ( ) ( ) ( )
The integral with respect to another function is defined as [10] ( ) ( ) ( ) ( ) ( )
For 0 a = and a = −∞ , (6) can be rewritten as follows:
respectively.
The derivative of higher order with respect to another function is defined as [10] :
Their relationships can be given as follows [10] :
Thus, we may get the following formula
Taking ( ) g t t α − = − , where 0 α < , (5) and (6) can be written as follows: 
For ( ) ( )
− , we may present 
Similarly, for ( ) 
When 0 a = , we may get 
For more details of the general calculus with respect to another function and related tasks, see [10] [11] [12] .
Mathematical models in anomalous viscoelasticity The Newton-like element containing the new derivative with respect to another function
The Newton-like element containing the new derivative with respect to another function is given as
where γ is the viscosity of the material.
The Maxwell-like model containing the new derivative with respect to another function
The constitutive equation for the Maxwell-like model containing the new derivative with respect to another function can be given as follows:
where γ is the viscosity of the material, and ζ is the elastic modulus of the material.
The Kelvin-Voigt-like model containing the new derivative with respect to another function
The constitutive equation for the Kelvin-Voigt-like model containing the new derivative with respect to another function can be presented as follows:
where γ is the viscosity of the material, and ζ is the elastic modulus of the material. 
The Burgers-like model containing the new derivative with respect to another function
where a , b , c and d are the material constants.
The Zener-like model containing the new derivative with respect to another function
The constitutive equation for the Zener-like model containing the new derivative with respect to another function can be presented as follows:
